Summary &horbar; Collagenase-dispersed carp pituitary cells in a perifusion system were used to study the role of calcium ions in the mechanism of GnRH action on the release of maturational gonadotropin (GtH) 
INTRODUCTION
Gonadotropin-releasing hormone (GnRH) and its analogues stimulate the in vivo gonadotropin (GtH) release in teleost fish such as goldfish (Peter ef al, 1985) , brook trout (Crim and Cluet, 1974) , common carp Weil, 1973, Sokolowska, 1982) , coho salmon (Van Der Kraak et al, 1983) and many other species. In vitro studies have also shown that GnRH is able to release GtH from perifused pituitary fragments and dispersed pituitary cells of goldfish , and from cultured dispersed pituitary cells of carp (Ribeiro et al, 1983 ) and rainbow trout (Weil et al, 1986) .
Numerous studies on the mechanism of GnRH action have been carried out in mammals (Hopkins and Walker, 1978; Adams et al, 1979; Benoist et al, 1981; Conn et al, 1981; Borges et al, 1983) , and it is now well established that Ca 2 +, which is an important signal transducer in numerous tissues and cell types (Rasmussen and Barret, 1984) , plays the role of second messenger in GnRH action on LH release .
To our knowledge there are only 2 papers concerning the mechanism of GnRH action in fish: Levavi-Sivan and Yaron (1989) using perifused tilapia pituitary fragments and Jamaluddin et al (1989) 
Cell preparation
For each experiment 2 pituitaries (male + female) were used; the cells were prepared according to the technique previously described for trout (Weil et al, 1986) and adapted for carp. Pituitary glands were excised after decapitation and quickly placed in a sterile ice-cold medium (MEM-Eagle, GIBCO) buffered with 15 mmola Hepes (P-L Biochemicals Inc) and 9 mmol/I sodium bicarbonate. The medium had an osmotic pressure of 245 mOsm/kg and a pH of 7.7, the characteristic values of common carp blood plasma. The glands were rinsed several times with the medium and chopped into small pieces with surgical blades. The tissue fragments were transferred for dispersion to a siliconized glassstoppered flask with 30 ml of the medium containing 0.1% (wt/vol) collagenase (Boehringer Mannheim) and 1% BSA (RIA grade, SIGMA).
The mixture was incubated at 18 °C for 6 h. Dissociation was then completed mechanically by aspirating the fragments 4-5 times into a 10 ml syringe using a metal needle (0.6 x 10 cm). The cells were harvested by centrifugation at 200 g for 10 min at 18 °C and washed twice with the pre-incubation perifusion medium which contained 2% of a serum substitute (Ultroser-G: IBF), 100 U/ml of penicillin and 10 pg/ml of streptomycin (GIBCO). After final centrifugation the cells were resuspended in 350 pl of the medium and randomly distributed into 4 or 5 tubes containing 1 ml of the medium and 0.3 g of preswollen Bio-Gel P-2 (BIORAD). The cell suspension was then introduced into the perifusion columns (10 6 t 1.5 x 10 5 live cells/column).
Perifusion system
The perifusion system has been previously described in detail by Gonnet et al (1988) . The (v/v) . The same amount of DMSO was present in the perifusion medium passing through the control column and had no measurable effect on GtH release. In the experiment in which the effect of K * depolarization was tested, the amount of NaCi in the test medium was reduced accordingly so that the total concentrations of KCI and NaCI remained constant.
GtH determination and statistics
GtH levels were determined using a specific radioimmunoassay developed by Breton et (Bremner and Paulsen, 1974; Blake, 1978) . Similar results have been reported for the goldfish (Chang et al, 1984; MacKenzie et al, 1984 (Rubin, 1982 (Limor et al, 1987 (Conn et al, , 1980 Harris et al, 1985 (Reuter, 1983; Ovichinnikov, 1985 (Hopkins and Walker, 1978; Stern and Conn, 1981; Gorospe and Conn, 1987) and in fish (Jamaluddin et al, 1989 (Jamaluddin et al, 1989) Alberta, Canada, 1988 (abstract 49).
